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DETAILED ACTION 



Response to Amendment 
Drawings 

1 . The drawings were received on 29 September 2005. These drawings are 
acceptable. 

Response to Arguments 

2. Applicant's arguments, see page 7, lines 20-24, filed 29 September 2005, with 
respect to the 35 USC 1 12, second paragraph rejection of claims 2, 8 and 1 1 have been 
fully considered and are persuasive. The 35 USC 1 12, second paragraph rejection of 
claims 2, 8 and 1 1 has been withdrawn. 

3. Applicant's arguments filed 29 September 2005 regarding the Jha et al. reference 
have been fully considered but they are not persuasive. 

With regard to Applicants' arguments that Jha et al. fails to teach the porous 
sintered nanoparticle material having pores with a smallest aspect of less than about 
200 nm, the Examiner notes that the reference clearly teaches the layer of porous 
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sintered nanoparticle material having pores with a smallest aspect of 10-100 nm (col. 4, 
lines 54-60 and col. 12, lines 45-51). While Jha et al. does teach the foam having a pore 
size greater than the claimed range, the foam serves as the porous base material and 
does not constitute the layer of porous sintered nanoparticle material. This is especially 
true since Jha et al. explicitly teaches the porous sintered nanoparticle materials 
forming a skin (425) on the outer surface of the foam. 

With regard to Applicants' arguments concerning claim 10, the Examiner 
contends that the foam constitutes a "sintered metal base". At col. 5, lines 24-27, Jha et 
al. explicitly recites the foam being formed from porous nickel. At col. 6, line 63 to col. 7, 
line 32, Jha et al. recites the foam serving as a base for a metallic powder and the 
assembly subsequently being sintered. Clearly, the foam of Jha et al. is a sintered metal 
base. 

With regard to Applicants' arguments concerning the LRV of the filter for particles 
in water, the Examiner obviously agrees with Applicants that water is not a process gas. 
However, the LRV of the filter for a given particle size will be approximately the same for 
particles in water as for particles in a process gas since the filter of Jha et al. removes 
particles by sieving regardless of the type of fluid. As previously noted, the claims are 
completely silent as to the flow rate or pressure drop at which the claimed LRV is 
measured. The Examiner recognizes that passing water through the filter of Jha et al. at 
a given flow rate will clearly lead to a larger pressure drop (and hence a lower LRV) 
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than passing a process gas through the filter at the same rate of flow. However, since 
no conditions are specified for the claimed LRV, the Examiner has interpreted the 
claims as applying to all operable flow rates. Therefore, as previously indicated, the 
claims are seen as covering the LRV at a very, very low flow rate. Accordingly, even 
when the process fluid is water, the filter will still exhibit the recited LRV so long as the 
flow rate of the water does not exceed a certain threshold. 



Claim Rejections - 35 USC § 102 



4. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

5. Claims 1 -3, 5-1 1 , 21 -25 and 28 are rejected under 35 U.S.C. 1 02(b) as being 
anticipated by Jha et al. 

With regard to claims 1-3, 7, 8, 10 and 1 1 , Jha et al. discloses a filter element 
comprising a sintered porous composite material comprising a porous base material 
(the open-pore nickel foam) and a layer (14) of porous sintered nanoparticle material, 
said layer of porous sintered nanoparticle material on one or more surfaces and 
penetrating a portion of said porous base material to form a substantially continuous 
structure, said porous sintered nanoparticle material having interconnected pores with a 
smallest aspect of less than about 200 nm (10-100nm), wherein the sintered 
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nanoparticle material comprises nickel in Fig. 1, col. 2, lines 49-56 and col. 3, line 63 to 
col. 4, line 22, col. 4, lines 54-60 and col. 12, lines 45-51 . 

The Examiner notes that the term "nanoparticle" has been given its broadest 
interpretation consistent with the specification. Specifically, the term "nanoparticle" has 
been interpreted to mean that the particles have a diameter or a largest dimension of 
less than about 1000 nm, as taught in paragraph 0042 of the instant specification. 

Jha et al. explicitly teaches the particles forming the sintered layer having a 
diameter of less than 1 urn (1000 nm) in col. 2, lines 55-56. Therefore, since Jha et al. 
explicitly discloses using nickel particles having an average size of less than 1000 nm, 
the claims are anticipated. 

With regard to claim 5, since Jha et al. teaches the sintered porous composite 
filter element being sintered in a protective nitrogen atmosphere (see col. 7, lines 11- 
16), the sintered porous composite filter element will comprise nitrogen gas in the pores 
of the material. 

With regard to claims 6 and 9, Jha et al. discloses the sintered porous composite 
filter element further comprising a housing (212) wherein the sintered porous composite 
filter element is bonded (welded) to the housing, wherein said housing with the bonded 
sintered porous composite material is characterized in that it has a sieving LRV of at 
least 2 for 0.2 urn particles in a fluid in Fig. 2, col. 1, lines 17-18, col. 4, lines 23-41 and 
col. 9, line 1 to col. 10, line 28. Specifically, Jha et al. teaches the sintered porous 
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composite filter elements having a sieving LRV of 9 to 9.95 for 0.1 urn particles (the 
most penetrating particle size) in col. 1, lines 17-18 and col. 9, line 1 to col. 10, line 28. 
Since the sieving LRV of a sintered porous composite filter element increases as the 
size of the particles in the fluid increases, the sintered porous composite filter elements 
inherently have a sieving LRV of at least 9 for 0.2 urn particles in a fluid. 

With regard to claims 21 , 22, and 28, Jha et al. discloses a filter element 
comprising a sintered porous composite material comprising a porous base material 
(the open-pore nickel foam) and a layer (14) of porous sintered nanoparticle (less than 
1000 nm) material, said layer of porous sintered nanoparticle material on one or more 
surfaces and penetrating a portion of said porous base material, said porous sintered 
nanoparticle material having pores smaller than the pores in said porous base material, 
said porous composite filter element being characterized in that it has an LRV of at least 
2 for a 0.2 urn particles in Fig. 1, col. 1, lines 17-18, col. 2, lines 49-56, col. 3, line 63 to 
col. 4, line 22, and col. 9, line 1 to col. 10, line 28. Specifically, as noted above, since 
Jha et al. teaches the sintered porous composite filter elements having a sieving LRV of 
9 to 9.95 for 0.1 urn particles, the filter elements will inherently have an LRV of at least 9 
for larger 0.2 urn particles. Furthermore, since the claims are silent as to the specific 
flow rate at which the LRV is determined, the Examiner has assumed that the claims 
are intended to cover all flow rates up to a maximum flow rate at which the pressure 
drop across the filter element exceeds a predetermined operational limit. Accordingly, 
the claims are seen as encompassing very low flow rates at which the filter element will 
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display higher LRVs. Therefore, the sintered porous composite filter element of Jha et 
al. inherently has an LRV of at least 4 for a 0.05 urn particle in water. 

With regard to claims 23 and 24, Jha et al. teaches the sintered porous 
composite filter elements having a sieving LRV of 9 to 9.95 for 0.1 urn particles in col. 1, 
lines 17-18 and col. 9, line 1 to col. 10, line 28. 

While Jha et al. does not explicitly recite the LRV of the sintered porous 
composite filter elements for 0.05 urn particles, the filter element will inherently have an 
LRV of at least 4 for 0.05 urn particles due to the fine pore structure. Furthermore, since 
claims 23 and 24 are silent as to the specific flow rate at which the LRV is determined, 
the Examiner has assumed that the claims are intended to cover all flow rates up to a 
maximum flow rate at which the pressure drop across the filter element exceeds a 
predetermined operational limit. Accordingly, the claims are seen as encompassing very 
low flow rates at which the filter element will display higher LRVs. Therefore, the 
sintered porous composite filter element of Jha et al. inherently has an LRV of at least 4 
for a 0.05 urn particle in water. 

With regard to claim 25, Jha et al. discloses the sintered porous composite filter 
element having a flux of 13.4 slpm/in 2 (2.077 slpm/cm 2 ) at a pressure drop of 10.5 psi in 
col. 10, lines 20-28. Therefore, the pressure coefficient can be calculated as 10.5 psi * 
(1 / 2.077 slpm/cm 2 ) = 5.06 psi cm 2 /slpm, which is less than 250 psi cm 2 /slpm. While 
Jha et al. is silent as to the specific gas used to determine the LRV, the sintered porous 
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composite filter element will inherently exhibit approximately the same pressure 
coefficient regardless of the specific gas used, including nitrogen. 

6. Claims 1 5 and 1 6 are rejected under 35 U.S.C. 1 02(b) as being anticipated by 
Jha et al. 

Jha et al. discloses a method for removing material from a fluid comprising 
flowing a fluid having said material therein through the sintered composite material of 
claim 1 wherein the sintered composite material removes said material from the fluid in 
Fig. 1 , col. 2, lines 49-56, col. 3, line 63 to col. 4, line 22, col. 4, lines 54-60, col. 9, lines 
1-14 and col. 12, lines 45-51. 

Claim Rejections - 35 USC § 103 

7. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

8. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jha et al. 
in view of Zeller. 

Jha et al. does not disclose the sintered porous composite material including 
sintered dendritic nanoparticles. 

Zeller discloses using dendritic particles to produce sintered porous composite 
filter elements in col. 5, lines 5-50. 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the dendritic shape of Zeller into the particles of Jha 
et al. to provide filter elements having a higher pore area, as suggested by Zeller in col. 
5, lines 5-12. 

9. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jha et 
al. in view of Subramaniam et al. 

Jha et al. teaches the method of claim 1 5 wherein the fluid is a gas or a liquid in 
col. 2, lines 32-36. 

Jha et al. does not disclose the fluid being a supercritical fluid. 

Subramaniam et al. discloses a similar method comprising passing a supercritical 
fluid through a porous filter to remove material from the supercritical fluid in col. 3, lines 
7-59. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the supercritical fluid of Subramaniam et al. into the 
method of Jha et al. to provide a filtered supercritical fluid having 99.9999999% of 
particles larger than 0.1 urn removed, as suggested by Jha et al. in col. 1 , lines 17-19 
and col. 9, lines 1-14. 

10. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Spiegelman et al. in view of Jha et al. 
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Spiegelman et al. discloses an apparatus (10) for removing contaminants from a 
fluid stream comprising a housing (12) for containing a bed material (20), a second filter 
element (16) that is a sintered porous material having nanometer sized (0.1 pm or 100 
nm) pores, said second filter element secured to an inlet end of the housing to permit 
fluid flow through the apparatus, the bed material, and the second filter element, said 
second filter element removing particles from the fluid stream, a bed of material (20) 
covering said second filter element and contained within said housing, said bed 
removing contaminants from said fluid stream, and a first filter element (18) secured to 
the housing that retains the bed material within the housing between the first filter 
element and the second filter element, said first filter element permitting fluid flow 
through the apparatus in Fig. 1 and col. 3, line 22 to col. 4, line 64. 

Spiegelman et al. does not disclose the second filter element being a sintered 
porous composite material. 

Jha et al. discloses a filter element comprising a sintered porous composite 
material comprising a porous base material (the open-pore nickel foam) and a layer (14) 
of porous sintered nanoparticle material in Fig. 1 , col. 2, lines 49-56 and col. 3, line 63 
to col. 4, line 22. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the sintered porous composite material of Jha et al. 
into the second filter element of Spiegelman et al. to provide a filter element having 
increased mechanical strength and lower pressure drop, as suggested by Jha et al. in 
col. 2, lines 22-36. 



Application/Control Number: 10/733,218 



Art Unit: 1724 



Page 1 1 



1 1 . Claim 26 is rejected under 35 U.S.C. 102(b) as anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over Jha et al. 

While Jha et al. does not explicitly disclose the sintered composite filter element 
operating at a pressure differential across the material of greater than 50 psi, the filter 
element will inherently be able to withstand such a pressure drop since it is formed from 
sintered metallic particles bonded to a porous metallic base material. 

Alternatively, one of ordinary skill in the art at the time the invention was made 
would have recognized that the filter element could have been designed to support 
pressure drops in excess of 60 psi since Jha et al. explicitly teaches producing the filter 
element to have high mechanical strength in col. 2, lines 22-36. 

12. Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jha et 
al. 

Jha et al. teaches the thickness of the porous sintered nanoparticle material layer 
being 0.01 inch (254 microns) or less in col. 5, lines 38-40. 

The Examiner notes that the prior art range of a thickness of 254 fjm or less is 
seen as overlapping the claimed range of less than 100 pm. Therefore, a prima facie 
case of obviousness exists which must be overcome through a showing of unexpected 
or unobvious results. See MPEP 2144.05. 



Conclusion 



f 
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13. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason M. Greene whose telephone number is (571) 
272-1 157. The examiner can normally be reached on Monday - Friday (9:00 AM to 5:30 
PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Duane Smith can be reached on (571 ) 272-1 166. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Jason M. Greene 
Examiner 
Art Unit 1724 
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